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BACKGROUND OF THE INVENTlGN 

1) Field of the Invention 

This invention relates to a novet bacterium designated Baoi//us lichenifomrjs 58-9011 (FERM BP-3418) and also 
to its usage. An additional char8cterization identified said bacterium as being in fact 8 Bacillus subtilis. 

2) Description of Related Art 

In a wide range of agricultural businesses, various m icrobial activities t8ke place with some sort of relevance to 
the agricultural businesses. This relevance may be advantageous or dieadvantageous to the 8griouiture. 

For exannple, fungi are m icroorganisms generally catied *molds” and can be claseified roughly fnto Phycomyoetes, 
Ascomycetes, Basidiomycetes and imperfect fungi. They include many useful fungi, led by yeast. 

However, they also include thoea present in soI1 and acting ae pathogenic bacteria against crops, like molds, so 
that it is important for agricuJtur8l businesses to inhibit their growth. Further,.comp& is useful 8s 8 fertilizer for crops, 
Livestack excrement or the like is ccnt8lned in compost, resulting in tha potentl8l problem th8tthe compost may become 
an offensive odor source by growth of a fungus or a hotbed for the proliferation of a pathogenic fungus. Further, an 
infectious crop disease induced by a fungus such as a mold has communic8biRy and may totally destroy the crop. 
There is accordingly an outstanding desire for the devement of means for effective inhibition of such infectious 
diseases. 

As a method for inhibitlng the growth of a fungus, it hae conventionally been known to uee various antibaoterfal 
agents or b8cteriostatic agents. As an antibacterlai or b8oteMtatic ingredient is decomposed, the above method is 
accompanied by the drawbaok that it requires periodic reapplication of the antibacteriit or b8cterfoetatic agent. It is 
also accompanied by the drawback that the ant*&?86terial or bacteriostatic,agent may alsa inhfbit activities of other 
useful m icroorganisms or may become ineffective due to the occurrence of resietant bacteria 

There is hence an long standing demand for the development of a fungus inhibiior which remains effective over 
a long time and is free from the troublesome occurrence of resistant bacteria. 

Reflecting changes in the living environment and consciousnees, on the other hand, the level of demand for the 
prevention of offensive odor and unpleasant odor is increasing. For example, even to livestock farmers and the like 
who have been in business for many years, neighborlng residents often make 8 demand for the prevention or reduction 
of offensive odor or unpleaeant odor given off from livestock excremant or the like. 

Conventional known deodorizing methods which can be used for the prevention of offensive odor include masking 
methods, chemical deodorizing methods, physical &odorizing methods, and biofogical deodorizing methods. In the 
livestock industry where lllestock excrement as 8n off ens@ odor source occurs continuously and in large quantity 
the effectivsnese of a chemical or physical deodorizing method is lim ited, to say nothlng of any masking method. A 
biological deodorizing method is therefore capturing the interest of ressarchers, because it causes livestock excrement 
as an offensive odor source to promptly ferment so that occurrence of offensive odor can be prevented. It is, however, 
the current situation that no fermentaticn promoting method has yet been es&Wshed for the prevention of occurrence 
of offensive ador from livestock excrement. There are similar problems with reepect to old-fashioned toilets of the long 
drop type and garbage from house kitchens. These problems have also not been solved. Further, lignin which is one 
of principal components of lignifed plant bodies such as wood, bamboo and etr8w and is a network, high molecuiar 
compound accompanied by the problem that lts decomposition can be insignificant, thus remaining as waste. 

Accordingly, it has been strongly desired to develop a method for pmmptly fermenting odor eources euoh ae Me- 
stock excrement, human excrement and kitchen garbage and even lignin to effectively preventthe occurrent of offensive 
odor. 

Further, ons of the greatest concerns of livestook farmers is how to raise healthy liestock so that excellent meat 
or eggs can be obt8ined. In reatii, however, liveetock may not be raised e8Yisfactortly in many instances because they 
may not take sufficient feed or niay not digest the feed sufficiently or may catch disease. For example, if easily fer- 
mentable feed is fed in 8 large quantity at once to8 ruminant mammal  such as a cow or ox, rumen acidosis takes place 
temporarily, thereby decreasing its appetite. This trouble then induces an abnorm8l gastric juice pH of the rumen, 
damage to thie rsticulorumen, production of unusual met8bolk products such as amines, extraordinary fermentation 
heat, etc., so that normal digesticn and absorption are inhibited. Further, bacteria other than flora may grow extraor- 
dinarily and penetrate into blood, thereby causing digestive tract dissahiscs, hepatop8thy motor organ diieases, repro- 
ductive difficuties, heat stroke, mastitis, dermatitis, or the like in some instances. 

To raise healthy livestockfarthe provision of liiestockproducts in greater quantity, there has been astrongdemand 
for the development of technology that can promote digestion of feed by Jivestook and c8n henoe fatten the livestock 
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SL&IMARY OF THE INVENTION 

The present inventors isofated many bacterfa from so& and have conducted screening .With r8sfX6 to their Prop- 
erties. As a result, a novei bacterium desfgnated 0ac@us lichen~fomis U&90? 1 (FERM BP-344Sj and having aflatoxin 
decomposing abiiky has been found. It has also been found that this bacterium inhibits occurrericed fungi and exhibits 
excellent fungai growth inhibitfng,effects, that the us$ of this bacterium can pmmote fermen&&on to effectively decom- 
pose even lignin, and that the feeding of this bacterium together with feed to ffvestock can su~ess abnor~ fermen- 
tatkm or the like in the digestfve tract of livestock and can hence promote the growth of the livestock. 

An object of this invention is therefore to provide a bacterium belonging to B&?&e Aichanifcrmisand having aflatoxin 
decomposing ability. 

Another object of this invention is to provide a fungal growth inhibitor cwnprising the above bacterium as an Etive 
ingredient. 

A further object of this invention is to provide a fermentation promoter comprising the above bacterium as an 
effective ingredient. 

A still further object of this invention is to provids a livestock fattening agent comprieing the above bacterium as 
an effective ingredient. 

The bacterfum accordiig to the present invention can be used very advantageously fn agricufturai fiekis where 
microbial activities take place w/th some sort of relevance. 

For example, employment :of a fungal growth inhibitor making use of the bacterium of this invention makes it 
possble to inhibit growth of a fungus, especialfy a pathogenic moki, so that its appkiion to sotf or a plant can prevent 
crop disease. Further, applicatiorr of ths fungaf growth inhibitor to compost or the like can inhibl growth of a pathogenic 
mofd in the oornpoet, thereby making it ibie to prevent occurrence of offensive odor whiih would otherwise take 
place due to growth of the mold. 

Furthet, appfiication of a ferinentat ion promoter making use of the bacterium according to this invention to livestock 
excrement or the like can promote extremely effective f8rmetitation so that the fermentatfon can be brought to com- 
pletion in t-2 months as opposed to%1 Year that has heretofore been required to complete the fermentation. Moreover, 
practically no offensive odor is given off during the fermentation period. On the other hand, us8 of the fermentation 
promoter of this invention in an aerati~ tank can shorten the waste Water treatment time to haff the time that conven- 
tionally required. In addition, production of offer&e odor is reduced and, after the treatm$nt, the BOO and SS values 
both drop to values about l/30 br fess of the corresponding conventfonai values. Addition of the fermentatti promoter 
of this invention to sawdust, which is empfoyed as bedding used When reising rivestock (in broiler cages, pig houses, 
or feeder cattle houses), can fcifitate the disposaf of excrement and can ala;0 obviate Occurrencg of offensiv8 odor. 
Furtherme, fermentation proceeds continuousfy in the bedding and, zfs a resuft, the beddiig is warm even in winter 
so that occurrence of diseasee such as diarrhea and pneumonia, which hav8 heretofore been developed due to ab- 
dominai chfiiiig of the livestock, decreaees. 

in addibon, administration of a lfveeto~k fattening agent, which makes use of the bacterium of this invention, to 
livestock enabfes maintenance of the inside of the digestive tract of the livestock at a normal level so that the absorption 
of nourishment through the df&Istiv8 tract can be promated. As a resuk, the weight of the gvestock can be steadily 
increased or, for example, the~production of eggs can be increased. Thii k? extremely advantageous for the livestock 
industry. 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMDODfMENTS 

The bacterium accordiig to this invention belongs to @C#US l~~~o~ and has aflatoxin decomposing ability. 
Any bacterium can be used ae long ae these conditions are met, 

Examples of characteristiis which these bacteria have will b8 shown next. 
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As one example of these bacteria, 5aciAus &I?aa&r&s DE901 1 found by the present inventors can be mentioned. 
Its microbial lcharacteristics are as follows: 

Morphotype: 

A bacillus with 0.7-08 pm cell width. Oval endosporee are present rather centrally and do not swell cells. Has 
mobility and forms R cokny, Grows slightly under anaembii condiiions. 

State of growth on variaus @ture media: 

(1) OHL agar medium 
No growth. 

(2) MaoDonkey’s aqar medium 
No growth. 

(3) Mannftol salt medium 
Good growlh. Gbxs. No wrinkles on colony surface. Colonies have a yellow cokx 

(4) General agar medium 
Good growth, No gl-. Wrinkles on colony surface. Colmies have a white color, 

(5) Heart infusim agar medium 
Good growth. No gloss. Wrinkles on colony surface. Colonies have a white color. 

(0) Blood agar medium (added with 109’0 sheep blood) 
Good growth. No gloss. Wrinkles on coby surface. Colonies have a white cobr. 

(7) PDA medium 
Good growth. No gloss. Wrinkles on cokxry surface. Colonies have a white color. 

Physiological characteristics: 

State of growth 1 Full surface kquefaction 
Liquefaction of $atin 1 + 

Liimue milk 
Reaction i i Acid 
State : coagulated I 

Reduction of nitrates if 
Denitration reaction 
MR test I- - 
Production of indole ! I ” 
Production of hydrogen sulfide 1 - 
Utilization of citric acid I+ 
(Christensen citrate &diUm) ) 

Urease i - 
cbcidaee 
Catalase 

I+ 
I+ 
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Utiliion of saccharides: 

L-Arabinose 
D-xybs% 
D-Glucose 
D-Manno 
D-Fructose 
D-Galactose 
Maitose 
sucrose 
Lactase 
Trehalose 
D-EWbitol 
D-Msnnitol 
lnositol 
Glycerin 
starch 
Decomposition of 8scuJin 
Utilization of malonii acid 
08composttion of arginfne 
Decarboxylation reactbn of iysine 
Deccmpositii of uma 
Ckrcomposition of aflatoxin 
Deearboxylation r%actfon of ornlthine 
Coagulase 
Hemo&is 
Tolerance to sodium hydrochiorid8 
Tolerance to pot&Mum cyanide 
Lecithiiase 

Gas production \ 
. 

Acid farmation 

+ 

+ 

-I- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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f 
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-I* 

+ 

+ 

% 
- 

. 

% 

up to 10% 
can grow 

- 

The present inventors determined &?&/AJs &Azt&omis DBgDll as a new cell strain from th8 various character- 
istics described above, and deposited ft under FERM BP-341 8 on May 21, 1991 wtth the F%rm%ntation Research 

4s Institute, Agency of Industrial Scknce and Tedtnology, Ministry of lnternatfonal Trade and Industry, Government of 
Japan. 

To prepare a fungal groqh inhibitor by using the abrrvede%cribed bacterium of this inventi, it is necessary to 
albw the bacterium to grow in a nutrient sourc8 such as a vegetable urganfc substance, d%fatted rice bran or wheat 
bran, esp%cially in a vegetable organic substance; and to use ths resultant culture liquor either as it is or after filtering 

50 it into a water suspension. 
When such a water suspension is prepared, it is preferable to control the numbar of bacterium celis at I@ or more 

per me. 
Illustrativ8 vegetable organic substances u.sable for growth include the V%$%tabl% organic substance which can be 

obtafned by completely aging waste sawdust used in the artifiiiat cultfvatfon df champignon. When such a vegstable 
ss organic substance is used, Ek$ius &&x?&mmris changes from the vagetattve form to the propagative form, leading 

to an incmased cell number and, h%nc%, to improv%d action. 
When the fungsl growth inhibitor according to this inventbn is apfMd to soil, it is g%n%rally necessary to appfy it 

at a rate d about id pet n@ afthaugh this application rate varies d%p%nding on whether the purpose of the application 
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IS to prevent crop &saw caUS&d by a fungi as a pathogenic bacterium or to Slimhate a pathogenic fungi &ready 

present at high concentration. 
men th% fungal growth inhibitor according to &ii invention is applied to compost of the like, it iS MCQSSafY &dw 

to apply it to the entire surface of the compost or to thoroughly mix it with the compost This MOWS &dfS ~ChH7ifQm’& 
the active ingredient, to grow in the compost, whereby grovrth of the tungi can be inhibited. 

in this case, the appllcation’rate of the fungal growth inhibitor can be determined genera8y by r%Mng, as an ap- 
proximate standard, upon the el!minatiDn of odor from the compost or the iik%. 

To prepare a fermentation promoter by using the bacterium of this inventii, it is preferable to have the baot%riUm 
of this invention carried on an excipient such as the above-described vegetative organic substance, defatted rice bran 
or wheat bran, especially on the vegetative organic substance 

In this case, it is preferable to controi the number of bacterium cells at 2 x 1 C@ or more per’ gram of the excipient. 
It is necessary to apply the fermentation promoter according to this invention to theentire surface of an offensive 

odor source, for example, livestock excrement such as pouttry waste, swine excrement or cow/ox feces, human ex- 
crement, kitchen garbage or th% Iii% or to thoruughfy mix the fermentation promoter withth%. offensive odor source. 
This can promote fermentaWn so that prccfucti%n of offensive odor can be prevented. Theso deodorizing effects can 
be observed even from the firsMay after b applicatii and can last 15 days or ev%n tiger. For example, wh%re the 
occurrence of liiestock excrement as an off en&v% odor source is at a constant rate and itvestock excrement newly 
discharged does not deposit oi+he previous accumulation, surface $ppildrrtion at the frequency of%nca every s%V%ral 
months is expected to maintain. continuing deodotising efficacy. 

To promote fermentation in ,an aeration tank, it only necessary to throw the fermentation promoter of this invention 
into the aeralion tank This can promote fermentation in the awation lank 

The application rate of the fermentation promoter according to this invention varies depending on the kind, quantii, 
condiiions and the like of the offensive odor source, and cannot be given in a wholesale manner. Although empirical 
determinatfon is needed, a suitabi% appffcatiwr rate can genera& be determined by using, as an approximate star&M 
the eliminatian of odor from the offensive odor source. 

Further, to prepare a livestock fattening agent by using the bacterium of this avow, it is necessary to mix the 
bacterium of this invention as an essential ingrsdisnt with, as optaKIal ingredients, other ingredients required for the 
growth of livestock Examples of such optional ingredients in&de defatted rice bran, vegetable organk: substances, 
wheat bran, calcium sources such as fossif shells, br%w%r’s grain, various vitamins, and nourishment. 

It is preferable to control the numb%r of bacterium cells at 1 x 106 or more per gram of the iiv%stock fattening agent. 
Preferred examples of the livestock fattening agent according to this invention in&de the liiestock fattening agent 

which is obtained by mixing defatted rice bran and fossil shells at an appropriate rat%, for example, of about 43 and 
then adding Bac#u@ /ictrenifcKirris, at a rate of 1 x 10s or more per gram of the resutmg livestock fattening agent, to 
the mfxture so formed. in such‘s livestock fattening agent, Bacilhra /Mter?tio~ changes fmm the vegetative form to 
the propagative form and pro&a&s using the organic substance as a nourishment, f%adk?g to an increased ceil 
number and, hence, to improved action. 

The livestock fattening agent accordiigto the present invention ten be administered by adding it to liimtmkfeed 
and then flwedmg the resultant mixture, to Tiestock. in some instances, however, the livestack fattening agent of this 
inventii can be fed in place of feed” When it is adminfstered together with fsed, it can be added generally at a rate 
of about 0.6-l 0% preferabiy qt about f -3% to feed. 

The administration per*kWof the livestock fattening agent of this invention varies ending on the kind, growth 
stage, fattened extent and the, like of the liiestczk to be administered, and cannot be given in a wholesale manner it 
is necessary to determine it empirically. 

Although it has not been elucidated yet why each bacterium of this invention can be used for many applicatiis 
such as fungal growth inhibitors, fermentation promoters and livestock fattening agents, the baoterium is consMer%d 
to inhibit growth of microorgar$ms which are present in the environment and give diidvantageaus- effects - for ex- 
ample, pathogenic fungi, molds wfriih give off offensive odor, and bacteria which produce a growth inhibiting substance 
such as affatoxin - 80 that normal fermentatfon by a Baciius bacterium can be promoted. 

Described mof% specifically, the effects of the fungd growth hhibiir art3 considrM3d attributable to any one of (1) 
the ability of competitive grov&h with fungi, (2) the hemoiytic actii againet fungi and (3) the production of a growth 
inhibiting substance - which the bacterium belonging to &rci//ua /i&aniforrn~s has - or to their synergism. 

Further, the effectsof the fermentation promoter areconsideredattributabie to the nature of the bacterium b%longing 
to 0acrYu6 IrMeMormri% that (1) the bacterium grows in livestock excrement or the fike to inhibit growth of offensiue- 
odor-producing molds and (2) the bacterium gm~thers in place of tha molds and decomposes the livestock excrement 
or the like. 

On the other hand, the eff %cts of the lii%stock fatteninglagent according te this inventiun are considersdattritwtabts 
to the nature of the bacterium betonging to f&c&m #c:oheniformmis that (1) the bacterium inhibits growth of noxious 
bacteria in the dig%stive tract of iivestock, (2) the bacterium grows in pface of such noxious bacteria in the digestive 
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tract Of livestock and (3) the bacterium dacompos88 &$fIkI which is contained in feed and is c~nskdered to be diicult 
to decompOs8. 

The abO!!8-d8Wiied 8ffeCtS CaflnOt be obtained at all from any other bacteria inciUd&IQ theOther types Of bact8fia 
b8tOrIQinQ to 8aCr%US. 

As has been described above, the bacterium accordiiQ to this invention is 8xtremely advama98ous from the sland- 
point of agrk%ltural business. 

The present invention will hereinafter be described in furtheF detail by the folfawing examples It shouM however 
be borne in mind that the present invention is by IK, means limited to of by the folbwing examples. 

Test 1 

Slant media of PDA agar were prepared, to which the b8kW described fur@ were tnocufated, respectively They 
were then cultured at 2&28°C for 7-10 days, during which meet of the fungi formed spores. The formed spores were 
suspended at 1 x 106 celis/M in physiologicalsaline Or phosphate buffer to which a surfactant had been added, 60 
that a spore suspension was formed. To a PDA agar medium plate (in a Petri dish of 90 mm in diameter) which had 
been prepared On the side, the spom suspensiotr was dropped in an amount of 0. 1 & per,plate and then spread evenly 
by a spreader to have it absorbed sufficiently in the medium. A bacitlue suspension prepared at 10s cells/n%’ was 
centrally Inoculated at One spot (about 25 J&Y) on the medium. The bacflfue wae then cultured at 25.28% for 5-l 0 days 
to observe the formation of any iinhibited circular area. 

As a result, R??ciJius licheru;ronnrfp DEQOl 1 inhibited the QrOWth of each fungus. 
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IF0 31651 
tF0 9420 
IF0 30252 
IF0 9174 
IF0 31831 
Collected from apple tree roots 
Collected from pear trea roots 
Collected from peach tree roots 
Colk3cted from peach tree mats 
Strain stored at AHC Inc. 
Matoxin-producing strain 
Strain stored at AHC Inc. 
Collected from fowl lungs 
Collected fmm soil 
C0llect8d from cUCUmb8r 

Example 1 

Waste sawdust, which had, been used in the artificial cultivation of champignon and had been completely aged, 
was added with 2 x 10s cells/g-sawdust Of BaciuuCr ~I?en#onMs DB-QOt 1 (FEW BP-3478) whereby a fungal growth 
inhibitor was prepared (Invention Product 1). 

Example 2 

After the, Invention Product 1 of Example 1 wae stored for 10 days at about 23*C, 100 Q of the product were 
suspend8d in 1,003 & of wcttefi The suspension W% thoroughly stirred, fofkWed by f#tratkxt. The filtrate was provided 
as a IiquM fungat growth Inhibitor (invention Product 2). the kWMOn Product 2 contained 1 x Iti cells of Bacilus 
Ikhanifonnljs D&Q01 1 per m@. 

Example 3 

A peach tree which had died of “mompa‘ disease caused by parasitlhtm Of a fungus, specifically Heitiba6Mum 
mcrnpe or ROseIrin~ necatrix tias pulled out of the ground. Two kilograms Of the inventSon Product 1 were spread 
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there and fully mixed with the soil. A young peach tree was newly planted there. Seven mon?ha after the transplant, 
the peach tree fully struck roots into the soil. Its growth was also very energetic. 

When a peach tree dies of “mompa” diiease, pathogenic mold is present at high conoenttation in the soil so that 
a young tree, if newly planted there, will be klled promptly. In general, it is thereforesa~tithat a new young tree cannot 
be planted until three years have itlapsed. 

Example 4 

In a cucumber field where damping-off had occurred for root-lcnot nematode d&ease, the Invention Product 1 was 
applied at a rate of 100 g per plant by placing it intoseveral holes bored around the roots of each plant. 

Even from damped-off plants, new shoots began to grow from one week after the application and tendrits grew 
progressively to regain vitality 

Example 5 

In an apple farm affected sevgrely by canker (fungus disease), effects of the fung@l growth inhibitor according to 
this invention was investigated. After canker-affected branches were cut off, the Invention Produet 2 was sprayedonto 
all the apple trees at an appllcatlon rate of 10 liters per tree. As a result, there was no tree affected by canker after the 
application. Further, the trees already affected by canker regained vitalii. 

Example 6 

Effects of the fungai growth inhibitor of this inventkrn were investigated in aPKMm+covered green house in which 
gray mold had occurred. Cucumber plants whieh were visualfy foundto be a#ected by gray mold were pulled out, and 
the Invention Product 2 was spread there at an appliition rate such that We applicalion rate was 600 mf? per Rir of the 
whole green house. 

As a result, gray mold no longer occurred to influence the yield. Incidentaily, the yield of cucumbers usually drops 
to a significantly low level upon outbreak of this disease. 

Example 7 

With respect to the fungal growth inhiikor according to this invention, its growth and toxin-production inhibiting 
effects were investigated in the following manner against Aspersiillls lxewus NRRL 2999, which shows aflatoxin-pro- 
ducing ability 

Preparation of antifungal preparation: 

Employed was an antifungal pteparatkrn (Antifungal Preparation 31, which had been obtained by subjecting one 
inoculating loopful of Bacillus i7cIrenR~11& LB-9611 td shaking culture for 24 hours in ‘MO-mt: brain heart infusion and 
then diluting the resultant culture tenfold in water, 

Results of experiments: 

(1) Test in culture bottle 

After potato dextrose agar medium (PDA medium) was placed in a test culture bottle and solidified, 1 g of corn 
flour and l~cells of a test bacterium were added to the medium. One drop@bout 39 p@) of the Antifungal Preparation 
3 was added to the test culture bottle, followed by culture at about 36°C. On the fourth and sixth days after the initiatkxt 
of the culture, growth of Aspaq7iMe f&vu6 and any other fungi was investigated. As a result, growth of fungi including 
Aspergills WUS was not observed in the culture bottle in which the Antifungal Preparation 3 was added dropwise. 
In Control, in which the Antifungal Preparatbn 3 was not added, growth of hyphae of #Iq~~@/us LVUS and formation 
of its condinia were observed converse@ and growth of other fungi was also observed there. 

(2) Test in Petri dish 

On PDA medium solidified in a Petri dish, 0.5 g da test feed sample was placed and l@ of the test fungus were 
inocutated. One drop (about 25 j@ of the Antifungal Preparation 3 was then added* followed by culture at about WC. 
On the fourth and sixth days after the initiation of the culture, growth of Aspersil~ &WS and any other fungi was 
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* * in‘vestigated. The resufts are tabulated next. 
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Incidentally, when the Antifungal Preparatff 9 wa$ not dropped, growth of hyphae of &~rgMu~ #avus and for- 
mation of its condinfa were obsdnred in each of the test feeds, and growth of other fungi was also observed there. 
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(3) Inhibition of formation of aftatoxin 

After the culture deecribed above under (1) was continued for 17 day8 after th,e inftfation of the culture, the resufting 
culture was extra&d twice with: 50-M portions of chforoform, recpectiveiy. The extract was concentrated to 2 m#Z and 
then subjected to thin layer chromatography td determfns whether eflatoxin had been formed or not. 

As a result, production of afiatoxin B, and Qt was observed fn Control but was not Dbsenred in the cufture bottfe 
in which the Antiiungal Preparation 3 was treed. 

Example 8 

Waste sawdust, which had been used in the artiffcfaf ouftivatfoh of champfgnon and had been compfetefy aged, 
was added with 2 x 106 ceNeJggawdust of &ciMus lMer#oWs DB-9011, whereby a fermentation promoter was pre- 
pared (Invention Product 4). 

Example 9 

Three grams of the Invention Product 4 obtained in Example B were spread over the entire surface of 100 g of 
fowl waste. As a result, the fdwl waste was oompfetefy fermented in 3[1-45 days atthough its complete fermentation 
had conventiona@ been conskjered totake 6 months to 1 year. Compared with fowl waste~not spread withthe invenffon 
product, production of offensive odor was much fees. Similar effects were ohserved when swine excrement or bovine 
excrement was used. 

Exampte 80 

Sfxly k&grams of the tnventfon Product 4 we addad to a Z&ton aeratfon tank whiih was designed for the treat- 
ment of swine excrement from a pig farm @per&on scale: 1,000 pfge). lhe water temperature fn the aeratfon tank 
was 22% when the invention product wae added. On the fot~w~ day, the water temperature rose to 2ST, and 
occurrence of watervapor w&h had not occurred before was observed. Further, the offensive odor had been improved 
considerably. 

Further, the BDD and SS v&es in the aeratbn tank was SO9 mg@ and 25,000 rrq& before the invention product 
was added. One month after the additiion, they had bean improved to 28 mgM! and 20 ms/e, respectively. 

Example 11 

The tnventfon Product 4 (ls0 kg) was added to one aeratkn tank at a pig farm (operation scale: 6,900 pigs), 
namely, a 5-ton aeration tank C?ne day aft et the additfon, the off en&e odor of the test aeration tank was eubatantiaffy 
reduced. Further, occurrence of f&me was observed akhough such foams were not observed wfth any bacterium used 
previously. It was hence confirmed that fermentation wan under way. 

Exampte 12 

After 200 G of the contents (70% urine and 30% excrement) of a 499-e privy of the tong drop type were stirred welt, 
the tnventff Product 4 (1 kg) was added fotkrvved by further cttrring. Although intewrse offensive c&r was semlted 
before the addition, this changed to sewMike odor four days later Seven daye Iate~ the odor level WBS mduced to 
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‘such an extent that offensive odor was siiQhtiy smelled only in the waste pot. Ten daye Wer, offensive odor was com- 
pietely eliminated. 

Thereafter, occurrence of off ens&e odor was not recognized even after one month had efapsed. 

Example 13 

After the contents of a 4004 toilet of the long drop type were completely sucked out by a tank truck, 1 kg of the 
Invention Product 4 was spread evenly. The toilet was observed for 1 month .~rn~~~y after the spreading of the 
invention prodUCt. f%riftg that period, occurrence of off8dve odor was not t’sccgnized. 

Example 14 

Kitchen garbage, which had been leftover for 1 week and gave off very offenaive odor, waspiaced in asupermarket 
plastic bag, and four handfuls ofthe Invention Prodoot 4 were added- Three days after the addition, the offensive odor 
turned to sweat-sour odor and, one week after the addition, raw vegetables were completely,decomposed into liquid. 

Example 15 

The invention Product 4 (100 g) wae added to a l!H home garbage pail which was 23% full with kitchen garbage. 
Offensive odor was eliminated efght hours after the addition. No o&nsiW odor was given off even when the pail was 
filfed to 80%. 

Example 18 

As beddllg for two pig pens out of 14 pig pens at a pig farm (operation scale: 1,500 pigs), one ton of sawdust with 
% of the Invention Product 4 added was ueed. It was laid to a thiiees of 20 cm, From the following day offensive 
odor was ebminated in thase pig pert@ and, moreover, the bedding wa6 not dried but retained a &able water eontent 
so that the bedding did not g&off dust. Further, the sawdust fermented and maintained astritabte temperature, where- 
by the pigs did not develop chili-related diarrhea. From the third weak of the test, the color of swine excrement changed 
and no offensive odor was given off even from freeh swine excrement (probably because the pigs in the test pig pens 
ate the invention Product 4 contained in the bedding). 

In contrast, offensive odor and dust were given off in a control pig pen where sawdust alone was used as beddiig. 
Further, the bedding of the test pig pens aft@ the sales of the piss did not give off offensive odor and, when piled 

up, promptfy fermented so that it was aucce6efully used again as bedding after the completion of the fermentation. 

Example 17 

To a mixture consisting of 80% defatted rice bran and. 28% fossil +heils, &rti&e IidrenifoMs DB-9011 (FERM 
BP3418) was added at a rate of 1 x lobcelks per gram of the mixture, whereby a liveetockfattening agent wae prepared 
(Invention Product 5). 

Example 18 

Test media were prepared by addiig 0.5 mM of anaphthol and&l% of p-cresol to portions of potato agar medium, 
respeotiiely. Those test medii wereinoculated with BaciHus li&ker#otrn& 5X3-9011, foffo$M by cufture for 5-10 days. 
The test medium added wfth &-naphtha1 was stained purple so that the formation of laacase wa$ confirmed. On the 
other hand, the test medium added with p-creed w&e stained brown so that excretion of tymsfnas6 was confirmed. 
From these results, the present cell strain has been confirmed to have lignin deoampoeing ability. 

Example 1 Q 

To a feed, the Invention Product 5 was added at a rat6 of 3%. The resulting feed was fed to dairy cattle for 1 month. 
As a result, whichever liiestqck fattening agent was added, the milk yfefd of the dairy cattle~inorea~d by about 5% 
compared with the milk yield $&err the livestock fattening agent was not added. Furthl; probfeme such as reproductive 
dkficulties did not occur so that effects for the prevention of such problems have been r.zonfIrmed. 
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‘Example 20 

Using 10 broiler chickens (species: Kobu) per group, effects of the livsstock fattenirlg agent of this invent&t for 
chickens were investigated. E&&shed first Were a test group for a’feed added with 3% of the Invention Product 5 

6 and another test group (control group) for the feed alone. The broiler chicksns in each group ware raised for 3 weeks, 
and their average body weight was measured. As a result, the average body weight of the chickens in the test group 
in which the livestock fattening arjent of this invention was administered wae found to be heavier by 150 g than that of 
the chickens in the control group.’ Accorrjing to the rssutts of a pathological examhaWn, no intsstinal abnormalii was 
observed on any of the chickens in the test group but, in the control group, petechiai bleeding or hypersmia was 

10 observed on the duodenum and jejunum of each of the ten chickens. Further, the length of the intestinal tract of each 
chicken in the test group was 1 .d timea a5 long a8 that in the control group, the&y indicating more active digs&on 
and absorption. Substantially the sams effects were obtained when the Invention Product 2 was used. 

Example 21 
16 

Using 10 laying fowls (species: Dekalb m; age: 143 days) per group, egg raying rate improving effects by the 
administration of the livestock fattening agent of this invention were i~e~~~..E~abt~~~ were a test group for a 
feed added with % of the We&on Product 5 (3% group), another test group for ths lead added with 10% of the 
Invention Product 5 (10% group) bnd a further group for ths feed alone (control-group). The teat ran for 2 months, and 

20 the egg laying rate observed dukg that period. The results are shown in Table 2. Incidenta&, the feeding was ad 
Iibiium feeding and various vaccines were inoculated as usual. 

Table 2 

26 

30 

As is evkfent from the above results, the egg laying rate of laying fowls was inoreased when the livestock fattening 
agent of this invention was empbyed. Although no diierences were observed among the three g&~ps in the body 
weight increaas of ths layers during the test period and ths resutts of the pathologioal examination, the intake of the 
feed was greater by about 28 glc@y per layer in the 3% group and by about 2 g/day per layer in the 10% group, bosh 

35 higher than the intake of the feed by the layers in the controi group. 

Claims 

40 1. A bacterium designated Bacillus subtil& D&$011 (FEW BP-3418) and hav&g aflatoxin decomposing ability. 

2. A fungal growth inhibitor comprising, a6 an active ingredient, a bacterium designated Bacillus subtilis DB-9011 
(FERM BP-3418) and having aflatoxin decomposing abiliity. 

46 3. The inhibitor of claim 2, which inhibite growth of a pathogenic fungus originating from an animal or plant 

4. The inhibitor of claim 2, which inhibits growth of a fungus having aftatoxin produoing a4ifii 

6. The inhibitor of claim 4, which is applied to grains or nuts. 
60 

6. The inhibitor of any one of claims 2-4, further comprising an aged vegetable organic substance as another active 
ingredient. 

7. The inhibitor of any one of claims 2-4, which is in a liquid form. 
55 

8. A fermentation promoter comprising, as an effective ingredient a bacterium designated Bacillus subtilis D&9011 
(FERM BP-341 6) and having aftatoxin decomposing abitii 
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“9. A fermentation promoter comprising , as effective ingredients, a bacterium designated Bacillus subtilis DB-9011 

(FERM BP-3418) and having aflatoxin decomposing ability and an aged veget@bfe organic substance. 

10. The promoter of claim 8 of 9, which is applied to an offensive bdof source far deodoriiticxl purposes. 
6 

11. A livestock fattening feed comprising, as an effeotive ingredient, a bacterium designated Bacillus subtilis D&901 1 
(FERM BP-841 8) and having aflatoxin decomposing ability. 

12. A method for controlling crop dii caused by a pathogenic fungus, which comprises spraying the crop with a 
10 tiquid fungus growth inhibitor compriiing, as an active ingredient, a bacterium ~si~ed-~i~~,su~i~i~ D59011 

(FERM BP-341 B) and having afiatoxin decomposing ability. 

13. A method for preventing Jivestak desease caused by a pathogenic fungus, which comprises adding, to a livestock 
feed, a fungal growth inhibitor ccmprk$ing as an gctive ingredient a bacterium desiiated Sacillus subtiiis 059011 

15 (FERM BP-8418) and having aflatoxin decomposing ability, 

14. A method for preventing productii of aflatoxin in grains or nuts, which comprises applying, to the grains or nuts 
a fungal growth inhibitor comprising as an active ingredient a bacterium designated Sa~?llkts subtilis DS-9011 
(FERM BP-3418) and having afiatoxin decomposing ability. 

20 

16. A method for promoting fermentation of an offensive adof source, which comprisesapplying, to the offensive odor 
source, a fermentation promoter comprising as an effective ingredient abacterium d~ig~t~~~illus sublilii D5 
9011 (FERM BP-341 B) and having aflatoxin deeamposing abi%y, 

2.5 16. The method of claim 15, wherein the offensive odor source is livestock excrement, human excrement or garbage. 

17. A method for fattening liestock, which comprisesadding a livestock fattening agent to a livestock feed, said agent 
comprising as an effective ingredient a bacterium’designated Bacillus subtilis DE%9011 (FEBM SP-3418) and hav- 
ing aflatoxin decomposing abilii; and then feeding the resulting Iiestock feed to the l&stock 

30 

Patentanrprikhe 

1. Bakterium, da8 als Bacillus subtilis DEN011 (FERM SP-3418) bezeichnet ist und dis F&higkeit hat, Aflatoxin zu 
35 zersetzen. 

2. Piizwachstum-Inhibitor, umfassend al8 einen aktii Sestandteil, sin ats DE9011 (FERM SP- 
3418) bezeichnetes Balderfuti, das die Fghigkbit hat, AfUoxin zuzersebren. 

40 3. Inhibitor nach Anepruch 2, der da6 Wachstum sirtea aus einem Tier oder einer Pflanze stammenden, pathogenen 
Pilzes hemmt. 

4. lnhior nach Anspruch 2, der das Wachstum sines Pilzes hemmt, der Aflatoxin fu erzeugen in der Lage ist. 

46 6. Inhibitor nach Anspruch 4, der auf Kijmer oder NOsse angewendet wird 

9. Inhibitor nach einem der Anspr0che 2 bii 4, weiter umfassend eine geaiterte, pftanzliche organische Substanz ais 
einen anderen aktiien Bestandteil. 

50 7. Inhibitor nach einem der Ans$che 2 his 4, in einer flflssigen Form. 

8. G&rungs-Promotor, umfassen$ als einen aktiien Sestandteil, ein alti Bacillus subtilii OB-9011 (FERM BP-3418) 
bezeichnetes Bakterium, das die Frihigkeit hat, Aflatoxin zu zersetzen. 

5s 9. G&rungs-Promotor, umfassend, ais aktive Ses@tdteiie, ein ais Sacilk~s subtilis DS-gO?l (FERM BP-3418) be- 
zeichnetes Sakterium mit der .F%igkeit, Afiatoxin tu zefsetzen, und sine gciallerte, pftanzlihe organische Sub- 
stanz. 
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10. Prornotor nach Anspruch 8 oder 9, der fitr Desod&Mrungs-ZweCke auf eine Quelle widerw&tigen Geruches auf- 

gebracht wird. 

II. Vieh fettmachendes Futter, umfassend, als sinen aktiven Bestandtsil, einals 5acillus subtilis W-901 I (FERM BP- 
5 3416) bezeichnetes Bakterium, das die Fiihigkelt zum Zersetzen von Aflatoxin aufweist. 

12. Verfahren zum Kontrollleren einer durch sinen pathogenen Pilz veruraachten &mtefCucht-Erkrankung. umfassend 
das Besprilhsn der Emtefrucht mit e&m flWiin Pl~hstu~lnhi~or, umfaasend, ale elnen aldlven Be- 
stand&& eln ala Bacillus subtil$ DB-SOII (FERM BP-3410) bezeichnetes Bakterlum, das dii Fghigkeit hat, Afla- 

10 toxin zu zersetzen. 

13. Verfahren zum Verhindem einer durch einen pathogenen Pilz vsnrrsachten Vleh-Erkrankung, umfassend die Zu- 
gabe eines Pilzwachstums~lnhibltors, umfassend, al8 einen aktiien BaetHeil, sin a& 8acillus subtllis DB-9011 
(FEW BP-3418) bezeichnetes Bakterium, das die Ftihigkeit hat, Aflataxin zu zersetzen, au einem Viehfutter. 

15 
14. Verfahren .zum Verhindem der Eneugung von Aflatoxin in Kamem,oder NWen, umfaseend das Anwenden eines 

Pilzwachstums-lnhibltors, umfaseend, als elnen aittiven Bestandteil, ein als Baciilus subtilii‘D&9011 (FEAM BP- 
3418) bezsl~netes Bakteriutn, das die F&hlgkelt hat, Aflatoxln zu zersetzen, &Jfdla K&m@ oder N&se. 

2u 15. Verfahren zum F&dem der G+irung einer Quelle wldennriirtigen Garuchee, umfasssnd das Aufbringen eines G& 
rungs-Promotors, umfassend, als einen aktllen Bestandteil, ein ale Bacillus sub& Db9011 (FEW 88-3418) 
bezeichnetes Bakterium, c&s die FMgkelt hat, Aflatoxin zu zersetzen, auf dii Qutille widerw&tiien Geruches. 

26 
16. Verfahren nach Anspruch 16, worin die Quelle .widerw&tigen Geruchee Vlah-Exkremente, menschliihe Exkre- 

ments oder Abfall sind. 

17. Verfahren zum Fettmachen von Vieh, umfassenddi Zugabe eines Vish fettmachenden Mittelezu einem Wehfutter, 
wobel das MeI als einen aktlen Betrtandteil ein als Bacillus subtills IS-9OtI (FERM l3P-3418) bezelchnetes 
Bakterium, d&s die FAhiikeit hat, Aflatoxin zu zersetzen, umfaOt, und VW8ttem d@.resuitier@nden Vlehfutters an 

30 das vldl. 

R WOIldhtlCfiS 

35 1. Bact&ie d&omm& Bacillus subtilis 059011 (FERM BP-8413) et possMaMa capaM dedecomposer les afla- 
toxines. 

2. lnhiblteur de croissance fongique contenant cumme princlpe atill une bact&le d&ommde 6acitlus subtliis DB- 
9011 (FERM BP&l 8) et possedant la capacit4 de d&composer lee aflatoxines. 

40 

3. lnhiilteur eelon la revendiilon 2, qui inhibe lacroissance d’un charnplgnon pathc##ne provenant d‘un animal ou 
d’un vBg&l. 

4 lnhiblteur s&n la revgndlcation 2, qui inhibe la croissance d‘un dtampignGn ayant la capa& de produire des 
45 aflatoxlnes. 

5. lnhiblteur selon la revendlllon 4, qui est appllquB SW des grains ou de8 nuculaires. 

6. lnhibiteur selon I’une quelconque des revsndications 2 & 4, compranant en outrs comrne autre prlnclpe actlf une 
50 substance organique v&g&ale vleillie. 

7. lnhibiteur selon i’une quelconque des revendicati~s 2 #I 4, qui se pr&ente sous forme liquide. 

8. Promoteur de fermentation contenant comme prlncipe actlf une bact&le d&xnm& BBGlllus subtilis DEW011 
55 (FEW BP-3418) et possedant la capa& de d&composer les aflatoxlnes. 

9. Pramoteur de fermentation contenant comme priiipes actlfs une bact&le d$nommc@ Bacillus subtilis D&9011 
(FEAM BP-3418) et possedant la capacit~ de ddcomposer les aflatoxines et une substance organique Veg&ale 
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vieillie. 

10. Promoteur selon la revendication 8 ou la revendication 9, appliiu~ sur une eource de mauvaises odeurs B des 
fins de d&dorisation. 

5 

11. Aliment d’engraiseement du betail contenant comme principe actif une bact&ie d&tomm& Bacillus subtilie DE& 
9011 (FERMBP-3418) et possedant la capacit4 de dkompoaer ies aflatoxines. 

12. Procede de lutte contre les maladies des cult ures,dues B un champignon patfyg&ne, qui comprend la pulvMsation 
10 sur lesdites cultures d’un inhibiteur de croissance fongique liiide contenant comme principe actif une bact&ie 

d&wrnrr&e Bacillussubtilis D&961 t (FEW BP-8418) et poss&ant la caparM de d&omposer lea aflatoxines. 

13. Pro&M de preVention des maladies du b&ail dues B un champignon pathogbne,.qui cotnprend kdjonction B un 
aliment pour b&ail Bun inhibiteur de croissance fongique contenant comme principe actif we bactitre denomm~e 

15 Bacillus subtilis DB-9011 (FERM BP-3418) et powWant k capa& de d&omposer les afktoxines. 

14. Pro&M de prevention de la production d’affatoxines dans dear grains ou des nuculairee, qui camprend i’appliiation 
sur lesdii grains ou nuculaires d%n inhibiteur dscroiseance fongique contenant comma princlpe actif une bacWie 
dMomm&e Bacillus subtilis D&9011 (FERM BP-3418) et poss&ant la capaoit&d@ dkxxnpoeer les aflatoxines. 

20 

16. Pro&S destine B favariser la fermentation dune source de mauvaises odeurs, qui comprend t’appliition sur 
ladle source de mauvaises odeure d’un promoteur de fermentation contenant cornme princips actif une bact&ie 
d&wmm& Bacillus subtilis DB-901 I (FERM BP-841 8) et possedant ia capacit# de decanposer les aflatoxines. 

2s 16. Pro&d& s&on la revendiiion 15, dans lequel !a source de mauvaises odeurs eat corfstitu~e d’excr~ments du 
betail, d’excn%ments humains ou ffordures. 

17. Pro&M d’engraiseement du l#ail, qui comprend I’adjonction d’un produit d’engrakaement du b&ail &  un aliment 
pour b&ail, ledii produit contenant comme priiipe actil une bactkie d&ornm&e Bacillus subtilis DB-9011 (FEW 

30 BP-3418) et possedant la cap&M de d&omposer lea aflatoxines ; puis ladistribution au b&ail de t’aliient pour 
b&ail ainsi obtenu. 
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